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IN THE CLAIMS : 

The following is a complete listing of the claims in this application, reflects all 
changes currently being made to the claims, and replaces all earlier versions and all earlier 
listings of the claims: 



1. (Currently amended) An Inkjet printing apparatus for forming an 
image on a print medium by using a print head, the print head having a plurality of nozzle 
gr o ups, each having a plurality o f n o zzles nozzles for printing a same color, the ink jet printing 
apparatus comprising: 

[[an]] image forming means for performing a plurality of main scans by 
scanning the print head relativ ely with respeet to a same main scan print area of the print medium 
and for forming the image onto the same main scan print area by using different respective 
nozzles nuzz l e g ro ups of the print head in the plurality of main scanning operations, wherein 
different thinning out mask patterns arc used in the plurality of main scanning operations for 
printing onto the same main scan print area, and [[a]] thinned out images according to the 
different thinning out mask patterns [[is]] are formed onto the same main scan print area by the 
different respective nozzles nozzl e g roups during the plurality of main scanning operations; and 

[[a]] printing duty determining means for dividing the same main scan 
print area into a plurality of divided areas in a sub-scan direction different from a main scan 
direction, and for determining the printing duty of each of the plurality of divided areas,, in each 
of the plurality of main scanning operations , the printing duty being determined from by the 
thinning out mask pattern, 
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wherein the printing duty determining means performs the thinning out 
process by the thinning out mask pattern so such that the printing duty of one of the divided areas 
and the printing duty of another a second one of the divided areas are different from each other in 
each of the plurality of the main scanning operations, and the printing duty for the same main 
scan print area in the main scanning operation in which are used nozzles including an end nozyJe 
of the print head is less than the print duty for the same main scan print area in another main 
scanning operation in which the end nozzle of the print head is not used, 

2. (Currently amended) An ink jet printing apparatus according to claim 
^ % * 1, wlicicin tUu piiiitiug dutj ditiimiiihig means determines th e p r inting dut i es of t he divide d 

Qjj^ ai^as in t he same main s ca i r prm t-a tea situated a H h e e nds of the p rint head to smallu 1 values than 
thos e of th e divided a r eas situat e d o n th e in n e r s i de o f the end s of the prinHicad, the same main 
x r .m p ri n t A rr. x h ff ing F nr mftH h y the plural i ty nf the mai n s c ans wherein the On e of the divided 
areas is closer to the end nozzle than is the second of the divided areas, and 

wherein the print duty determining means determines the respective printing 
duties of the one and the second divided areas such that the printing duty in the one of the 
divided areas is less than the printing duty of the second of the divided are as in each of the 
plurality of the main scanning operations . 

3. (Original) An ink jet printing apparatus according to claim I, wherein 
the thinning out mask pattern has a lower resolution than that of an image being printed. 
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4. (Original) An ink jet printing apparatus according to claim 1, 
wherein the thinning out mask pattern is a pseudo-periodical mask 

pattern in which, when pixels are digitized according to an arbitrary level, unprintcd pixels and 
printed pixels are uniformly distributed, 

5. (Original) An ink jet printing apparatus according to claim 1, wherein 
the print head has a plurality of no2zle columns corresponding to color inks and ejects ink 
droplets according to color print data to form a color image. 

6. (Original) An ink jet printing apparatus according to claim 1, further 
including a striped density variation amount detection means for detecting an amount of striped 
density variation occurring in an image formed by the print head, wherein the striped density 
variation amount detection means has a control unit to cause the print head to print a 
predetermined test image, a reading unit to read the printed test image by using an optical sensor, 
a calculation unit to determine the amount of striped density variation of the print head based on 
the result of the reading, and a register to store the calculated result produced by the calculation 
unit. 

7. (Original) An ink jet printing apparatus according to claim 1, wherein 
an amount of ink ejected from each nozzle of the print head in one ejection operation is 4 pi or 
less. 
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8, (Original) An ink jet printing apparatus according to claim 1, wherein 
dots formed by ink ejected from each nozzle of the print head in one ejection operation have an 
average diameter of 50 \xm or less. 

9. (Original) An ink jet printing apparatus according to claim 1, wherein 
the print head forms dots at a print density of 600 dpi or higher. 

\ 

// \i 10. (Original) An ink jet printing apparatus according to claim 1, wherein 

^ the print head generates bubbles in ink by thermal energy and ejects ink by a pressure of the 

bubbles. 



11. (Currently amended) An ink jet printing method for forming an image 
on a print medium by using a print head, the print head having a plurality of n o zz l e giQupa, odJt 
having j plurality of nobles nozzles , the ink jet printing meLhod comprising the steps of: 

performing a plurality of main scans by scanning the print head 
relativet y w i th nsjpcct to a same main scan print area of the print medium and forming the image 
onto the same main scan print area by using different respective nozzles nozzle groups of the 
print head in the plurality of main scanning operations, wherein different thinning out mask 
patterns are used in the plurality of main scanning operations^ for printing onto the same main 
scan print area, and [[a]] thinned out images according to the different thinning out mask patterns 
ITis]] are formed onto the same main scan print area by the different respective nozzles nozzte 
groups during the plurality of main scanning operations; and 
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dividing the same main scan print area into a plurality of divided areas 
in a sub-scan direction different from a main scan direction, and determining the printing duty of 
each of the plurality of divided areas , in each of the plurality of main scanning operations, the 
priming duty being determined [[from]] by the thinning out mask pattern, 

wherein the printing duty of one of the divided areas and the printing 
duty of a n o the r a second one of the divided areas are different from each other in each of the 
plurality of the mai n scanning operations, and the printing duty for the same main scan print area 
in the main scanning operation in which are used nozzles including an end nozzle of the print 
head is less than th e print duty for the same main scan print area in another main scanning 
operation in which the end nozzle of the print head is not used . 

12. (Original) An ink jet printing method according to claim 1 1 T wherein, 
of the same main scan print area formed by a plurality of main scans, the divided areas 
corresponding to the ends of the print head have their printing duties set smaller than those of the 
divided areas on the inner side of the ends of the print head. 

1 3. (Original) An ink jet printing method according to claim 11, wherein 
the thinning out mask pattern has a lower resolution than that of an image being printed. 

14. (Original) An ink jet printing method according to claim 11, wherein 
the thinning out mask pattern is a pseudo-periodical mask pattern in which, when pixels are 
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digitized according to an arbitrary level, imprinted pixels and printed pixels are uniformly 
distributed. 

15. (Original) An ink jet printing method according to claim 11, wherein 
the print head has a plurality of nozzle columns corresponding to color inks and ejects ink 
droplets according to color print data to form a color image. 

\ 

16. (Currently amended) An ink jet printing method according to claim 1 1 , 
further including a step of detecting an amount of striped density variation occurring in an image 
formed by the print head, wherein the striped density variation amount detection step has 
includes a step of causing the print head to print a predetermined test image, a step of reading the 
printed test image by using an optical sensor, a calculation step of determining the amount of 
striped density variation of the print head based on the result of the reading, and a step of storing 
the calculated result produced by the calculation step, 

17. (Original) An ink jet printing method according to claim 11, wherein 
the print head generates bubbles in ink by thermal energy and ejects ink by a pressure of the 
bubbles. 

18. (Currently amended) A printing control method for an ink jet printing 
apparatus, the ink jet printing apparatus having a plurality of nozzles n o zzle grou p s, e ach havi ng 
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a plmalily of nozzles, for printing a same color, the printing control method comprising the steps 
of: 

providing the printing apparatus; 

performing a plurality of main scans by scanning the print head 
relativ ely with respect to a same main scan print area of the print medium and forming the image 
onto the same main scan print area by using different respective nozzles nozzle g ro u p s of the 
print head in the plurality of main scanning operations, wherein different thinning out mask 
patterns are used in the plurality of main scanning operations^ for printing onto the same main 
scan print area, and [[a]] thinned out images according to the different thinning out mask 1 patterns 
[[is]] are formed onto the same main scan print area by the different respective nozzles apzili 
groups during the plurality of main scanning operations; and 

dividing the same main scan print area into a plurality of divided areas 
in a sub-scan direction different from a main scan direction, and determining the printing duty of 
each of the plurality of divided areas , in each of the plurality of main scanning operations^ the 
printing duty being determined [[from]] by the thinning out mask pattern, 

wherein the printing duly of one of the divided areas and the printing 
duty of another a second one of the divided areas are different from each other in each of the 
plurality of the main scanning operations, and the priming duty for the same main scan print area 
in the main scanning operation in which are used nozzles including an end nozzle of the print 
head is less than the print duty for the same main scan print area in another main scanning 
operation in which the end nozzle of the print head is not used . 



-8- 

Received from < 1212 218 4550 > at 10-27 03 12:49:41 PM [Eastern Standard Time] 



10/27/2003 12:39 FAX 1212 21 50 FITZPATRICK N.Y. 



1013 



19. (Currently amended) An ink jet printing apparatus for forming an 
image on a print medium by using a print head, the print head having a plurality of nozzle 
groups, each having a plurality of nozzles for printing a same color, the ink jet printing apparatus 
comprising: 

image formation means for performing a plurality of main scans by 
scanning the mk jet head print head relativ e l y w i th re s pe ct to a same main scan print area of the 
print medium and for forming the image onto the same main scan print area by using different 
nozzle groups of the ink jet head print head in the plurality of scanning operations, wherein 
different thinning out mask patterns arc used in the plurality of scanning operations for printing 
onto the same main scan print area, and a thinned out image according to the different thinning 
out mask patterns is formed onto the same main scan print area by the different nozzle groups 
during the plurality of scanning operations; and 

printing duty determining means for dividing the same scan print area 
into a plurality of divided areas in a sub-scan direction different from a main scan direction, and 
for determining the printing duty of each of the plurality of divided areas, the printing duty being 
determined from the thinning out mask pattern, 

wherein the printing duty determining means performs the thinning out 
process by the thinning out mask pattern so such that the printing duty of one of the divided areas 
and the printing duty of another a second one of the divided areas arc different from each other, 

wherein the thinning out mask pattern is a pseudo-periodical mask 
pattern in which, when pixels arc digitized according to an arbitrary level, unprintcd pixels and 
printed pixels are uniformly distributed. 
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20, (Currently amended) An ink jet printing apparatus for forming an 
image on a print medium by using a print head, the print head having a plurality of nozzle 
groups, each having a plurality of nozzles for printing a same color, the ink jet printing apparatus 
comprising: 

image formation means for performing a plurality of main scans by 
scanning the rnk jet h ead print head relativ ely with r es p ect to a same main scan print area of the 
print medium and for forming the image onto the same main scan print area by using different 
nozzle groups of the ink i ct head nrint head in the plurality of scanning operations, wherein 
different thinning out mask patterns are used in the plurality of scanning operations for printing 
onto the same main scan print area, and a thinned out image according to the different thinning 
out mask patterns is formed onto the same main scan print area by the different nozzle groups 
during the plurality of scanning operations; and 

printing duty determining means for dividing the same scan print area 
into a plurality of divided areas in a sub-scan direction different from a main scan direction, and 
for determining the printing duty of each of the plurality of divided areas, the printing duty being 
determined from the thinning out mask pattern, 

wherein the printing duty determining means performs the thinning out 
process by the thinning out mask pattern so such that the printing duty of one of the divided areas 
and the printing duty of anothe r a second one of the divided areas are different from each other, 

wherein the apparatus further includes a striped density variation 
amount detection means for detecting an amount of striped density variation occurring in an 
image formed by the print head, wherein the striped density variation amount detection means 
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has a control unit to cause the print head to print a predetermined test image, a reading unit to 
read the printed test image by using an optical sensor, a calculation unit to determine the amount 
of striped density variation of the print head based on the result of the reading, and a register to 
store the calculated result produced by the calculation unit. 



on a print medium by using a print head, the print head having a plurality of nozzle groups, each 
having a plurality of nozzles, the ink jet printing method comprising the steps of: 



hgad relativ ely with respix t to a same main scan print area of the print medium and forming the 
image onto the same main scan print area by using different nozzle groups of the ink jet head 
print head in the plurality of scanning operations, wherein different thinning out mask patterns 
are used in the plurality of scanning operations for printing onto the same main scan print area, 
and a thinned out image according to the different thinning out mask patterns is formed onto the 
same main scan print area by the different nozzle groups during the plurality of scanning 
operations, and dividing the same scan print area into a plurality of divided areas in a sub-scan 
direction different from a main scan direction, and determining the printing duty of each of the 
plurality of divided areas, the printing duty being determined from the thinning out mask pattern, 

wherein, the printing duty of one of the divided areas and the printing 
duty of another a second one of the divided areas are different from each other, 



21. (Currently amended) An ink jet printing method for forming an image 



\ 




performing a plurality of main scans by scanning the i n k jet head print 
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wherein, the thinning out mask paitem is a pseudo-periodical mask 
pattern in which, when pixels are digitized according to an arbitrary level, imprinted pixels and 
printed pixels are uniformly distributed. 

22. (Currently amended) An ink jet printing method for forming an image 
on a print medium by using a print head, the print head having a plurality of nozzle groups, each 
having a plurality of nozzles, the ink jet printing method comprising the steps of: 

performing a plurality of main scans by scanning the inkja liejd print 
head relatively witlni^a to a same main scan print area of the print medium and forming the 
image onto the same main scan print area by using different nozzle groups of the ink jat head 
U print head in the plurality of scanning operations, wherein different thinning out mask patterns 

are used in the plurality of scanning operations for printing onto the same main scan print are;i, 
and a thinned out image according to the different thinning out mask patterns is formed onto the 
same main scan print area by the different nozzle groups during the plurality of scanning 
operations, and dividing the same scan print area into a plurality of divided areas in a sub-scan 
direction different from a main scan direction, and determining the printing duty of each of the 
plurality of divided areas, the printing duty being determined from the thinning out mask pattern, 

wherein, the printing duty of one of the divided areas and the printing 
duty of another a second one of the divided areas are different from each other, 

wherein the method also includes a step of detecting an amount of 
striped density variation occurring in an image formed by the print head, wherein the striped 
density variation amount detection step has a step of causing the print head' to print a 
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predetermined test image, a step of reading the printed test image by using an optical sensor, a 
calculation step of determining the amount of striped density variation of the print head based on 
the result of the reading, and a step of storing the calculated result produced by the calculation 
step, 

23, (Currently amended) An ink jet printing apparatus for forming an 
image on a print medium by using a print head, the print head having a plurality of nozzle 
groups, each having a plurality of nozzles for printing a same color, the ink jet printing apparatus 
comprising: 

means for performing a plurality of main scans by scanning the print 
head relativ ely with r espect to a same main sca n print area of the print medium; and 

means for forming [[all thinned out images according to different 
thinning out mask patterns onto the same ma i n scan print area by using different 
respective nozzle groups of the print head in caeh of the plurality of scanning operations, each of 
the different thinning out mask patterns being used in each of the plurality of scanning operations 
for printing onto the same main scan print arcaH:]]* 

wherein, arnonc the different thinning out mask patterns, a thinning out 
rate of the thinning out mask pattern to be used when the nozzle group including an end nozzle of 
the print head performs the main scanning operation onto the same print area is larger than a 
thinning out rate of the thinning out mask pattern to he used when the nozzle group excluding the 
end nozzle of the print head performs the main scanning operation onto the same print arca s and 
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wherein each of different thinning out mask patterns has a plurality of 



jraas portions corresponding to each of a plurality of areas obtained by dividing the same main 
scan print area in a sub-scan direction different from a main scan direction and, among the 
plurality of portions, a thinning out rate for one portion differs from that for a second portion. 



p attern ha* having thinning o ut ra t es and die thinning out r ate o f o ne, of the aicas and the thinning 
o ut r ate of anothu uf the aicd& arc different f ro m each o thcx. 



on a print medium by using a print head, the print head having a plurality of noz2le groups, each 
having a plurality of nozzles for printing a same color, the ink jet printing apparatus comprising 
the steps of: 

performing a plurality of main scans by scanning the print head 
relatively with ic^peU to a same main scan print area of the print medium; and 

forming [[a]] thinned out images according to different thinning out 
mask patterns onto the same m a in scan print area by using different nozzle groups of the prinl. 
head in eaeh-of the plurality of scanning operations, each of the different thinning out mask 
patterns being used in each of the plurality of scanning operations for printing onto the same 
main scan print area[[:]] a 



rate of the thinning out mask pattern to be used when the nozzle group including an end nozzle of 
the print head perfo rms the main scanning operation onto the same print area is larger than the 



whe r ein each of the plurality of areas porti o ns in t he thinning o ut mask 




24. (Currently amended) An ink jet printing method for forming an image 



wherein, among the different thinning out mask patterns, a thinning out 
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thinning out rate of the thinning out mask pattern to be used when the nozzle group excluding the 
end nozzle perf orms the main scanning operation onto the same print area, and 

wherein each of different thinning out mask patterns has a plurality of 
portions corresponding to e ach of a plurality of areas obtained bv dividing the same main scan 
print area in a sub-scan direction different from a main scan direction , and, among the plurality of 
portions, a thinni ng out rale for one portion differs from that for a second portion . 

25. (Currently amended) An ink jet printing apparatus for forming an 

\ 




image on a print medium by using a print head having a plurality of nozzles for ejecting ink of a 
same color, the ink jet printing apparatus comprising: 



means for performing a plurality of main scans by scanning the print 
head relativ ely with inspect to a [[same]] predetermined print area of the print medium; and 

means for forming [faj] thinned out images according to [fa]] different 
thinning out masks onto the [[same]] predetermined print area by using [[a]] different respective 
nozzles of the print head in each of the plurality of main scanning operations, the different 
t hinning out mask b eing uj>uJ iu each of th e plurality uf scanning ope r at i ons f o r printing onto th e 
same print died, 

wherein each of the different thinning out masks has a plurality of 
portions for thinning out image data corresponding to each respective ones of a plurality of 
divided areas obtained by dividing the [[same]] predetermined print area in a sub-scan direction 
different from a main scan direction, [[and]] 
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wherein the plurality of portions includes at least a first portion 



corresponding to one of the divided areas relatively close to an end nozzle of the print head and a 
second portion corresponding to another of the divided areas relatively far from the end nozzle of 
the print head, and a thinning out rate of the first portion is larger than that of the second portion, 
and 

w h erein the thinn i ng o ut ra te o f one o f - th e- plure li ty o f p o r tio ns in the 
thinning o ut mask and the thinning out rate of another of the p lural i ty of portions a r c different 



of the thinning out mask to he used when the end nozzle of the print head performs the main 
scanning operation onto the predetermined print area is larger than the thinning out rate of a 
another thinning out mask to be used when nozzles other than the end nozzle performs the main 
scanning operation onto the predetermined print area , 

26. (Currently amended) An ink jet printing apparatus for forming an 
image on a print medium by using a print head having a plurality of nozzles for ejecting ink of a 
same color, the ink jet printing apparatus comprising: 

means for performing a plurality of main scans by scanning the print 
head relative ly with inspect to a same print area of the print medium; and 

means for forming [[a]] thinned out images according to different 
thinning out masks onto the same print area by using different respective nozzles of the print 




fr o m each otlv 



wherein, among the different thinning out masks, the thinning out rate 
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head in cadrof the plurality of main scanning operations, the different thinning out mask bein g 
used in e ach o f the plurality uf s c anning operati o ns far printing o nt o the game p rint urea, 

wherein each of the different thinning out masks is defined so that 
respective print duties f thinning out rates) corresponding to eaeh respective ones of a plurality of 
divided areas obtained by dividing the same [[main]] scan print area in a sub-scan direction 
different from a main scan direction are different from each othe r, and the thinning out rate for 
divided a rea close to an end nozzle of the print head is larger than that for divided area far from 
the end nozzle of the print head, and 

wherein, the thinning out rate of each of the different thinning out 
masks is defined so that the thinning out rate for the same print area in a main scanning operation 
in which nozzles including an end nozzle of the print head are used, is larger than the thinning 
out rate for the same print area in another main scanning operation in which the end nozzle of the 
print head is not used . 



27. (Currently amended) An ink jet printing apparatus for forming an 
image on a print medium by using a print head having a plurality of nozzles for ejecting ink of a 
same color, the ink jet printing apparatus comprising: 

means for performing a plurality of main scans by scanning the print 
head relativ e l y with respect to a same print area of the print medium; and 

means for forming [[aJJ thinned out images according to [[a]] different 
thinning out masks onto the same print area by using f [a] J different respective nozzles of the 
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print head in eaclref the plurality of main scanning operations, the diffluent Uiimiiufe out umk 
being UAU 1 in cxh uf ihc plu.dlitj uf tuning upe r a l ioiu, fui H iiutiu & outu Ui L ^ p.j.q ^ 

wherein eachof the different thinning out masks is defined so that 
respective pnntoW* duties (thinning out rates) corresponding to each of a plurality of divided 
areas obtained by dividing the same main scan print area in a sub-scan direction different from a 
main scan direction are different from each othe r, and the nrint rfntv for h;„;h^ area cloSft tn m 
end nozzle of the print head is less tha n the print duty for the divided area far fm m the end nozzle 
of the print head, and 

wherein the Print duty n f each of the different thinning out masks is 
defined so that the print duty for the same main scan area in a mnjn scanning np^t^n ;„ 
nozzles including an end n ozzle of th e print h e a d are used is loss than the p rint duty for the same 
piain scan area in another main scanning n ation in whieh nozzles excluding the end nozzle am 



used. 



28. (Currently amended) A recording apparatus for recording [[theJI using 
a recording head having a plurality of recording nozzles, said apparatus comprising: 

a scanning means for scanning the recording head relative to a same 
record area of a recording medium a plurality of times; 

a setting means for setting a plurality of different thinning-out masks as 
thinning-out masks used during the plurality of main scans for recording of the same record area; 
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a thinning oui means for thinning out image data using the plurality of 
different thinning-out masks set by said setting means, each of the plurality of different 
thinning-out masks being used during each of the plurality of scans; and 

a record controlling means for recording thinned^out images on the 
same record area in accordance with the image data thinned out by said thinning-out means, 
during eacrnrf the plurality of scans, and completing an image to be recorded on the same record 
area, 

wherein said thinning out means thins image data in accordant with 
k,' thinning VW** which is set in s..rh i mum* thnt m , d if f usa tluunh.fe . uut ,atu respective 

thinning outran for the plurality of divided areas obtained by dividing the same prim area in a 
sub-scan direction different from a main scan direction differs are different from each other, on 
the baa\n uf tin thinning uut mask - and 

wherein a thinning qui rate <> f me thinning mask to be used wh*n fh» 
nozzles including an end nozzle of the nrint head , main snanninf , ^ cation nntn rh . 

same print axe* is larger than a thinning nut r*tr. nf th, ,h inninfr mag „ tn h » USefi whpn th „ 
nozzles excluding the end nozzle perform a main ^nninp n ^ tinn nntn , h . gama pri „, ^ 
and in eaph of the plurality of the main scanning nn e^i^ thinning n„t f„ ,h„ au,.^ 
area close to the, end nozzle 0 f the nrint head is lar^.r rt^ n , Ke thinning ^ for tnfl Hi virion 
area far from the < >nd nozzle 

29. (Currently amended) A recording apparatus for recording [[the]! using 
a recording head having a plurality of recording nozzles, said apparatus comprising: 
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a scanning means for scanning the recording head relative to a same 
record area of a recording medium a plurality of times; 

a setting means for setting a plurality of different thinning-out masks as 
thinning-out masks used during the piurality of main scans for recording of the same record area; 

a thinning out means for thinning out image data using the plurality of 
different thinning-out masks set by said setting means, each of the plurality of different 
thinning-out masks being used during each of the plurality of main scans; and 
v a record con "-olling means for recording thinnedK>ut images on the 

^ ^ ' same record area in accordance with the image data thinned out by said thinning-out means, 
C during eaefrxrf the plurality of scans, and completing an image to be recorded on the same record 



area. 



wherein said thinning out means thins image data, on the basis of the 
thinning-out mask which is defined so that respective pHntH.,^ out ra(esi 

corresponding to each of a plurality of divided areas obtained by dividing the same pnnt area in a 
sub-scan direction different from a ma.n scan direction are different from each oiher^nd 

wherein a print dm v for the same, print area in » main ^ni^ 
operation in whirh nozzles mclndin, an end nozz.e.nf the ^ head „ m imbH i€ fh „„ ^, r „ r 
the same print area in another mnin scanning oner^nn „ h ich nn77 , ft , ^ ^ 

nozzle are used, and in each of the plurality of main ^nn^ ^ alionR . (hft p H. „.., v ^ 
divided area close, ro hV end no-He of the nrinr he,. w. ^ >h at for _ far f _ 

the end nnyyle 
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30. (Currently amended) A recording apparatus for recording using a 
recording head having a plurality of recording nozzles, said apparatus comprising: 

a scanning means for scanning the recording head relative to a same 
record area of a recording medium a plurality of times; 

a setting means for settjng a pMty q{ ^ ^ 

thinning-out masks used during the plurality of scans for recording of the same recording area; 

a thinning out means for thinning out image data using the plurality of 
^ different thinnings masks set by said settjng ^ ^ ^ plura(ily Qf ^ ^ 

^ . . masks being used during each of the plurality of scans; and 

a record controlling means for recording thinned-out images on the 
■same record area in accordance with the image data thinned out by said thinning-out means, 
during each^f the P ,ura,ity of scans, and completing an image to be horded on the same record 



area, 



wherein each of the different thinning-™,, masks has a p|uraU , y of 
portion, for thinning, irMge ^ conK!pondi „ g „ ^ of a ^ 

direction, and 

Wherei " 'f ^ p l uiali l j u l yu i UuuA au, dif i ucn t 

*™~~|h^^^ nft ,„ D „ fW _ 
t hat for a second portion of t he plu rality of the nnni^ 

"te^ Uhe thinninp o„r rate of th* rhinn^ g ouf magle tn h „ „_ ^ ^ 
"^0~^ the no,,,. ,„ Pnd Mlft rf ^ ^ ^ ^ 
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is larger than the thinning oat rate f 0r thinn<w nnt mgclf be ^ .„ , 

operation in which t he nozzles excluding th^ *n d nozzte are „«ph 

31. (Currently amended) A recording apparatus for recording using a 
recording head having a plurality of recording nozzles, said apparatus comprising: 

scanning means for scanning the recording head relative to a same 
record area of a recording medium a plurality of times; 

A V • SCttlng meanS for Settin S a P Iuralit y of different thinning-out masks as 

V^py thinning-out masks used during the plurality of scans for recording of the same recording area; 

thinning out means for thinning out image data using the plurality of 
different thinning-out masks set by said setting means, each of the plurality of thinning-out 
masks being used during each of the plurality of scans; and 

record controlling means for recording thinned-out images on the same 
record area in accordance with the image data thinned out by said thinning-out means, during 
cadrtrf the plurality of scans, and completing an image to be recorded on the same record area, 

wherein eachoX the different thinning-out masks is defined so that 
I-eective prints duties (Ml^Lm^*! corresponding to [[each]) one divided - h,^ 
iroratec prresp ondinp to „ second one of the divert ^ in [[of JJ a plurality of divided areas 
obtamed by dividing the same main scan print area in a sub-scan direction different from a main 
scan direction, are diffuuit Hum each uh er and 

wherein the print d„ty of rhr thinning nnt m„«lr« m be used in „ mai „ 
scanning option in whiqh tno ^ fln ^ ^ ^ ^ ^ ^ ^ ^ 
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less ihan the print d uty of the thinning o ut m ask to be used j n another main scanning op erarinn in 
which the nozzles e xcluding the end nozzle are used. 

32. (Cunrently amended) An ink jet printing method for forming an image 
on a print medium by using a print head having a plurality of nozzles for ejecting ink of a same 
color, the ink jet printing method comprising the following steps: 

performing a plurality of main scans by scanning the m k jet h ead print 
head relatively with iu>piA,l to a same predetermined print area of the print medium; and 

forming [[a]] thinned out images according to [[a]] different thinning 
out masks onto the same predetermined print area by using [fall different respective nozzles of 
Q\ the ink jet head print head in eaeh of the plurali ty of main scanning operations, tin different 

thinning out iiiaak being used in uUi uf ti n p luuli t y of auauuhig operation* for printing on t o the 
same print area, 

wherein each of the different thinning out masks has a plurality of 
portions for thinning out image data corresponding to each of a plurality of divided areas 
obtained by dividing the same predetermined print area in a sub-scan direction different from a 
main scan direction, and 

wIwiuh die thinning out rate uf o ne of the - plurality uf portions in the 
thinning uut nusk and tin thinning uut rate uf an u ther o f the, pluiality of p u itiom arc diffuuil 
fro m eac h o t hn 

wherein the pluralit y of portions includes at least a first portion 
corresponding to one of the divided areas rel a tively close to an end nozzle of the print henri and m 
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second portion corresponding to another of the divided r .i ati ve | v far fmm , hp ^ m „ rf 
the print head and a thinning out rate of the first notion i, than that nf to, r ^ 
and 

wherein, amon? the different thmninp out masks me rhinning out r*t* 
of the thinninr out mask to be used when the end nor.le «r ,h. p rint head p .rf^ ^ 
scanning operation onto the predetermined print area is 1^ t han the thinning „,„ „ f 
another thinning o,,t mr.sk to be used when nozzle, other th™ r he enfi nn77le . ^ rFnrm rh „ ^ 
scanning operation onto the predetermined print nres 

33. (Currently amended) An ink jet printing method for forming an image 
y on a print medium by using a print head having a plurality of nozzles for ejecting ink of a same 
color, the ink jet printing method comprising the following steps: 

performing a plurality of main scans by scanning the m fc j et hea d print 
head relativ ely with .^pec t to a same print area of the print medium; and 

forming [[a]] thinned out images according to a different thinning ouc 
mask onto the same print area by using a different nozzle of the trrkieHrcad print head in eactrof 
the plurality of main scanning operations, the diffuuit Llum i hi^ out umaL bung used in cU, uf 
the plmaliij of fining upuati u uA for priming unlu the uuwu print a te* 

wherein each of the different thinning out masks is defined so that 
thinning out rales corresponding to each of a plurality of divided areas obtained by dividing the 
same mam scan print area in a sub-scan direction different from a main scan direction arc 
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different from each othe r, and the thinning out rate for divided area close to an end nozzle of the 
print head is larger than that for divided area far from the end nozzle of the print head, and 

wherein, thinning out rate of each of the different thinning out masks is 
defined so that the thinning out rate for the same print area in a main scanning operation in which 
nozzles including an end nozzle of the print head are used, is larger than the thinning out rate for 
the same print area in another main scanning operation in which the end nozzle of the print head 
is not used . 

34. (Currently amended) An ink jet printing method for forming an image 
on a print medium by using a print head having a plurality of nozzles for ejecting ink of a same 
color, the ink jet printing method comprising the following steps: 

performing a plurality of main scans by scanning the ink je t head prim 
head relativ ely w i th r espect to a same print area of the print medium; and 

forming [[a]] thinned out images according to [[a]] different thinning 
out masks onto the same print area by using [[a]] different respective nozzles of the ink je t head 
print head in caetrof the plurality of main scanning operations, the different thinning o u t mask 
b e i ng used in eac h of the plu r ality of scantling ope r ati o ns for printing on t o t lvi ajiuu punt are*; 

wherein each of the different thinning out masks is defined so that 
printable duties corresponding to each of a plurality of divided areas obtained by dividing the 
same main scan print area in a sub-scan direction different from a main scan direction are 
different from each other , and the print duty for divided area close to an end nozzle of the print 
head is le ss than the print duty for ihe divided area far from the end nozzle of the print head, and 
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wherein the print duty of each nf th^ different thinning out masks is 
defined so that the print duty for the same main <^n »™ ; n a main Rrannin fr OPC ration in whirh 
nozzles including nn end nozzle of the print head are. us M , is less than the print duty for the , am . 
main scan area in another main scanning oneratinn in w h ich the end no77.1o of the, p rinth«.H i< 
not used . 

35. (Currently amended) A recording method for recording the using a 
recording head having a plurality of recording nozzles, said method comprising the following 
steps: 

scanning the recording head relative to a same record area of a 
recording medium a plurality of times; 

setting a plurality of different thinning-out masks as thinning-out masks 
used during the plurality of main scans for recording of the same record area; 

thinning out image data using the plurality of different thinning-out 
masks set by said selling step, each of the plurality of different thinning-out masks being used 
during each of the plurality of scans; and 

recording thinned-out images on the same record area in accordance 
with the image data thinned out by said thinning-out step, during eadrof the plurality of scans, 
and completing an image to be recorded on the same record area, 

wherein said thinning out step thins atadiffciuu thinning-out tate, 

each thinniu^ut ^ data ^..^pundi^ l y ml. u l a image data in a ccordance with ,hin«inp 

masks which is set in such a manner th at respe c t iv e thi nning mt rarM frtr the p|uraIjly of dividc(J 
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areas obtained by dividing the same print area in a sub-scan direction different from a main scan 
direction differs are different from each other, e n the bush uf tin, Uuuuin^uut UMAlk and 

wherein a thinning out rate of the thinning mask to be used when the ntYrrl** 
including an end nozzle of the p rint head p e rform a main scanninp operation onto the same p rint 
. area is larger than a thinning ou t rate of t h e thinn ing mask to be used when the nozzles excluding 
t he end nozzle perform a main scanning operation ont o the same nrint area, and in each of rh« 
plurality of the main scanning operations , r h ^ thinning nut rate for the divided area close to th<». 
end nozzle of the print head is larger than t h e thinning our rate for the div ided area far from thr 
end nozzle. 



t/ 36. (Currently amended) A recording method for recording the using a 

recording head having a plurality of recording nozzles, said method comprising the following 
steps: 

scanning the recording head relative to a same record area of a 
recording medium a plurality of limes; 

setting a plurality of different thinning-out masks as thinning-out masks 
used during the plurality of mam scans for recording of the same record area; 

thinning out image data using the plurality of different thinning-out 
masks set by said setting step, each of the plurality of different thinning-out masks being used 
during each of the plurality of main scans: and 
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recording thinned-out images on the same record area in accordance 
with the image data thinned out by said thinning-out step, during each o f the plurality of scans, 
and completing an image to be recorded on the same record area, 

wherein said thinning out step thins image data, on the basis of the 
thinning-out mask which is defined so that thinning outiat e s print duties corresponding to each 
of a plurality of divided areas obtained by dividing the same print area in a sub-scan direction 
different from a main scan direction are different from each othe r, and 

wherein a print duty for the same print area in a main scannin g 
operation in which nozzles includin g an end nozzle of the print head are used, is less than that for 
the same print area in another main scanning op e ration in which the nozzles excluding the end 
0 nozzle are used, and in each of t he plurality of main scanning operations, the print duty for 

divided area close to the end nozzle o f the print head is less than that for divided area far from 
the end nozzle. 



37. (Currently amended) A recording method for recording using a 
recording head having a plurality of recording nozzles, said method comprising the following 
steps: 

scanning the recording head relative to a same record area of a 
recording medium a plurality of times; 

setting a plurality of different thinning-out masks as thinning-out masks 
used during the plurality of scans for recording of the same record area; 



-28- 



Received from < 1212 218 4550 > at 10/27103 12:49:41 PM [Eastern Standard Time] 



10/27/2003 12:46 FAX 



1212 2mmso 



FITZPATRICK N. Y. 



033 



thinning out image data using the plurality of different thinning-out 



masks set by said setting step, each of the plurality of thinning-out masks being used during each 
of the plurality of scans; and 



with the image data thinned out by said thinning-out step, during cac h-of the plurality of scans, 
and completing an image to be recorded on the same record area, 



portions for thinning-out image data corresponding to each of a plurality of divided areas 
obtained by dividing the same print area in a sub-scan direction different from a main scan 
direction, and 



from iaih uthu the thinning out rate for one portion of the plurality of the portions differs from 
that for a second portion of the plurality of the portions, and 

wherein the thinning out raic of the thinning out mask to be used in a 
main scanning operation in which the nozzles including an end nozzle of the print head are used. 
is larger than the thinning out r ate for another thinning out mask to be used in a main scanning 
operation i n which the nozzles excluding the end nozzle are used . 



recording head having a plurality of recording nozzles, said method comprising the following 
steps: 



recording thinncd-out images on the same record area in accordance 



wherein each of the different thinning-out mask has a plurality of 




wherein t he t hinning out iaM, o f the pluiality of puUi o ns aic diff c i o nt 



(Currently amended) A recording method for recording using a 
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scanning the recording head relative to a same record area of a 
recording medium a plurality of times; 

setting a plurality of different thinning-out masks as thinning-out masks 
used during the plurality of scans for recording of the same record area; 

thinning out image data using the plurality of different thinning-out 
masks set by said setting step, each of the plurality of thinning-out masks being used during each 
of the plurality of scans; and 

recording thinned-out images on the same record area in accordance 
with the image data thinned out by said thinning-out step, during eaeh-of the plurality of scans, 
* and completing an image to be recorded on the same record area, 

\s wherein each of the different thinning-out masks is defined so that 

\j pnntabte duty corresponding to [[each]] one divided area differs from that corresponding to a 

second one of the divi ded areas in [[of ]] a plurality of divided areas obtained by dividing the 
same main scan print area in a sub-scan direction different from a main scan direction^are 
difficult fiuiucaclmtha and 

wherein th e print duty of the thinning out mask to be used in a main 
scanning operation in which th e nozzles including an end nozzle of the print head arc used, is 
less than the print duty of the thinning o ut mask to he used in another main scanning operation in 
which the nozzles excluding the end nozzle are used . 

39. (New) A recording apparatus for recording using a recording head 
having a plurality of recording nozzles, said apparatus comprising: 
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scanning means for scanning the recording head relative to a same 
record area of a recording medium a plurality of times; 

setting means for setting a plurality of different thinning-out mask 
patterns as thinning-out mask patterns used in the plurality of scans for recording of the same 
recording area; 

thinning-out means for thinning out image data using the plurality of 
different thinning-out mask patterns set by said setting means, each of the plurality of thinning- 
out mask patterns being used in each of the plurality of scans; and 

record control means for recording thinning-out images on the same 
record area in accordance with the image data thinned out by said thinning-out means during 
each or the plurality of scans, thereby completing an image to be on the same record area, 

wherein a print duly of the thinning-out mask pattern to be used when 
the nozzles including an end nozzle of the print head perform a main scan onto the same record 
area is less than a print duty of the thinning-out mask pattern to be used when the nozzles 
excluding the end nozzle perform another scan onto the same record area, and 

wherein each of the different thinning-out mask patterns is defined so 
that a print duly corresponding to one divided area differs from that corresponding to another 
divided area in a plurality or divided areas obtained by dividing the same record area in the sub- 
scan direction different from a main scan direction and a print duty corresponding to a divided 
area close to the end nozzle is less than that corresponding to a divided area far from the end 
nozzle in a plurality of divided areas. 
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40. (New) A recording apparatus according to claim 39, wherein a 
print duty corresponding to a divided area positioned far from an end nozzle in the thinning-out 
mask patterns to be used when nozzles including the end nozzle of the print head perform a main 
scan onto the same record area is confined below a print duty corresponding to a divided area 
positioned close to the end nozzle in the thinning-out mask patterns to be used when nozzles 
excluding the end nozzle of the recording head perform the main scan onto the same record area. 



41. (New) A recording method for recording using a recording head 
having a plurality of recording nozzles, said method comprising the steps of: 
^ scanning the recording head relative to a same record area of a 

} j<j5^ recording medium a plurality of limes; 

setting a plurality of different thinning-out mask patterns as thinning- 
out mask patterns used in the plurality of scans for recording of the same recording area; 

thinning out image data using the plurality of different thinning-out 
mask patterns set in said setting step, each of the plurality of thinning-oul mask patterns being 
used in each of the plurality of scans; and 

recording thinning-out images on the same record area in accordance 
with the image data thinned out in said thinning-out step during each of the plurality of scans, 
thereby completing an image to be on the same record area, 

wherein a print duty of the thinning-out mask pattern to be used when 
the nozzles including an end nozzle of the print head perform a main scan onto the same record 
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area is less than a print duty of the thinning-out mask pattern to be used when the nozzles 
excluding the end nozzle perform another scan onto the same record area, and 

wherein each of the different thinning-out mask patterns is defined so 
that a print duty corresponding to one divided area differs from that corresponding to another 
divided area in a plurality of divided areas obtained by dividing the same record area in the sub- 
scan direction different from a main scan direction and a print duty corresponding to a divided 
area close to the end nozzle is less than that corresponding to a divided area far from the end 
nozzle in a plurality of divided areas. 




42. (New) A recording method according to claim 41, wherein a 



print duty corresponding to a divided area positioned far from an end nozzle in the thinning-out 
mask patterns to be used when nozzles including the end nozzle of the print head perform a main 
scan onto the same record area is confined below a print duty corresponding to a divided area 
positioned close to the end nozzle in the thinning-out mask patterns to be used when nozzles 
excluding the end nozzle of the recording head perform the main scan onto the same record area. 
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